Cytotoxic effects of phenyl-hydroquinone and some hydroquinones on isolated rat hepatocytes.
The cytotoxic effects of phenyl-hydroquinone (PHQ) and some other hydroquinones on freshly isolated rat hepatocytes were investigated. Addition of PHQ (0.5 or 0.75 mM) to the hepatocytes elicited dose-dependent cell death accompanied by losses of intracellular glutathione (GSH), protein thiols and ATP. These effects were related to both PHQ loss and phenyl-benzoquinone (PBQ) formation in the cell suspension. The cytotoxicity of PHQ was prevented by sulphydryl compounds such as cysteine and GSH. In Krebs-Henseleit buffer without cells, loss of PHQ (0.5 mM; initial concentration) and formation of PBQ, monitored by spectral measurements, were inhibited by addition of 50 microM GSH. Further, the oxygen consumption owing to autoxidation of PHQ (0.5 mM) in Krebs-Henseleit buffer without cells was depressed by addition of 50 microM GSH. Among all the hydroquinones tested (at 0.5 mM), tert-butyl-hydroquinone and PHQ were most toxic, followed by hydroquinone and 2,5-di(tert-butyl)-1,4-benzohydroquinone. However, accumulation of cellular malondialdehyde was not affected by these hydroquinones. The toxicity was related to the rate of oxygen consumption by each hydroquinone in the buffer. These results suggest that hydroquinone-induced cytotoxicity is dependent on the rate of oxidation of these compounds as well as the loss of protein thiols.